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Somatostatin is a naturaliy occurring compound of the formula: 

gastric acid ar,d pepsin from the stomal inCand of T 

pancreatic islets. Somatostatin also acts to Inhibit the^s^mZ nf ^f ^ ^'^ 
gastrointestinal (GI) tract as well as inhibit Gl motility ^ ^^'^^ ^"'^ the 

ha.errmr^rrp?unTst °' 

retaining ti,e characteristics of somatosLrir-somaLStS^^^^ T"* ''^ ^<'"'«n. while 
acid sequence of somatostatin have, in sorit instencSli Modifications of the amino 

action, relative speaficity and other d;sirable tLts '""''^^'^ P"*^"^^' ^"^^f"" 

Somatostatin-like compounds for use a«5 nrn«rfh k«,~. 

Cai, et. al.. Proc. Natl. Acad. Sci. USA 83- isqr /iqarx ^« u 

prolonged action andTtiiTirfSiTinSFbaseln nSJr^ °' somatostatin exhibiting 

hormone. The oCapeptides (lelrte^ S ^^^^ 'f'^'^^ --etion of growth 

selective '"o«on?at^?riain Sns 'Sn "d1^^^^ somatostatin analogs mih 

shown to have the same activity as ttie native molecule somatostatin analogs were 

phannacological studies are discussed. ^'""^ostatin analogs. Therapeutic advances and ongoing 

In the instant invention, the additinn of = • 
greatiy increased specificity oh^TZ L^TlTZ T'' °' 
amino acid class, both naLral and no^nSJuT ^he '^^^ °' "^^ N«alkyl basic 

N«alkyl amino acid class incorporated inrSnoSc an!.n^ "°";"ft"'«"y occurring amino acids of ttie 
(LH-RH) as a means to stabilL a hypo«S f^^^^^^ °' '"'^'"'^'"9 »iom,one-releasing hormone 

described. Nestor. et.al.. J. Med. CheHl es ogCttlT''""' '"'T''" '"^"'^ ^'^'^ 
somatostatin analog strucSril^SilJSrbee-diL oS baZ the incorporation of cationic anchor in a 

oeen disclosed before. There is scientific evidence suggesting that 
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X-Cys-D-e-Trp-E-F-Cy's-I ( j ) 

and the pharmaceuticaily acceptable salts thereof wherein. 
X is an N-terminus anchor; 

F is Val: sir ^ ' °' °' '^""^ ' •° « ^^-^s: 

Q is D or L configuration of Thr, Phe, or Nal(2): and 

I is -OH -NHR2 where is H or a substituent selected from R, above 

Another embodiment of the invention is a somatostatin-like compound of the formula: 

^^^^ X-Cys-Lys-Asn-Phe-D-ETrp-E-F-Phe-Thr-Ser-Cys-I 
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and the pharmaceuticaily acceptable salts thereof wherein, 
X is an N-terminus anchor; 

?■ "Su ' °' "rh"-. Phe. Nal(2). or {Qly)„. and m is 0 to 3; and 

I IS -OH, -NHR2 where R? is H or a substituent selected from R, above 

In partcular. the methods for preparing a compound of the formula: 



X-Cys-D-£-Trp-E-F-Cys-r 



(I) 



so 



and the pharmaceuticaily acceptable salts thereof 
wherein. X. Y. D. E and F are as defined above: djmprise: 

(a) removing protecting groups from a compound of the fomiula: 



55 



(P^ X— Cys~D~C-Trp~E~F— Cy's—Y—C S ) 
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w 



15 



wherein. 

X, Y, D, E and F are as defined above; 

formula: ^ ^ '^""^ groups and a polymeric support from a compound of the 



I 



I 



Cys— y— (S') 



wherein, 

eYh of'a^'b'f; ^^'^P^ (a) above; 

(c) removing a polymeric support from a compound of the formula: 
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Z~Cys-l}-C-Trp~E~F~Cy's~Y~(s ' ) 

wherein. 

X. Y. 0 E. F and s' are as defined in paragraph (b) above; or 

w oxidizing a compound of the formula: 
X~Cys ~D-2-Trp-E-F-Cys -Y 

SH ' 
wherein, 

X, Y. D E and F are as defined in paragraph (a) above; or 



x-Cy»-Lys-A,n-Phe-S-E-Trp-z-P-Phe-Thr-Set-Cy's-I ■ (ii) 

wherein 



50 



<P^)3-Z.cU-LpAsn-Phe-D-2-Trp-E-F-Phe-Thr-Ser.cW-r-^ 
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CP"'), 



Wherein, 

X, Y. D. E and F are as defined above; 



«''c (f\ " 
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S IS a carboxyl protecting group; and ^ ^' 

each Of a b, c d. e. f, g. h and I is an integer equal to 0 or 1. proMed that ail of a to i cannot be 0- or 

(b) simultaneously removing proteclina orouos and a noiwm««v^ I J ' 
formula: Hf^iecang groups and a polymenc support from a compound of the 
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IS 



<P^)^-X-cU-Lp-Asn-Phe-D-32-Trp-E-F-Phe-Thr-Ser-Cys-I-(S') 



(P^). 



I, 



(P^)f 



(P^) 



g 



wherein, 

X, Y, D. E. F, P', p2 P3 and P* are as defined in paragrapli (a) above- 
.0 ? is ^pZl^lul,!^^^ ' ' " ° ''^ ^ ■ ''-'^^^ ^" ^ '0 h cannot be 0; and 

(c) removing a polymeric support from a compound of the formula: 
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Z-Cy8-Lys-Asn-Phe-D-J2-Trp-E-F-Phe-Thr-Ser-Cy's-y-(S • ) 

wherein, 

X. Y. D, E, F and s' are as defined in paragraph (b) above; or 

(d) oxidizing a compound of the fonnula: 
X-Cys -Lys-Asn-Phe-D-D-Trp-E-F-Phe-Thr-Ser-Cys -Y 

SH " I 

wherein, 

X, Y. D, E and F are as defined in paragraph (a) above; or 
Abbreviations and Definitions 

mentioned herein are written accordinn fn tha n^«^.oM ■ 7 t - HZ"^^^ ^^^^f- A" peptide sequences 
U»!(H,) Is lysine „iu, „ n, sui^ius™ on Ibe «mln8, end 
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Amino pri^ rfffiiiir 
3- ( 2-naphthy 1 ) -alany 1 
3-(p-f luorophenyl )-alanyl 
3- <p-chlor ophenyl ) -alanyl 
*N , N • -guani d ino-d ime t hyl- 
homoarginyl 

*N,N'-guanidino-(diethyl)- 
homoarginyl 

*N,N'-gTianidino-(dipropyl)- 
homoarginyl 

*N,N'-gtianidino-(diigopropyl)- 
homoarginyl 



Nal(2) 
pF-Phe 
pCl-Phe 

Dmh. or hArg(Me)2 
Deh, or hArg(Et)2 
Dph, or hArg(Pr)2 
Dih, or Arg <iPr), 
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*N , N • -gtiani d ino-< d ihexyl ) - 

homoarginyl 
*N , N • -guani d i no- ( e t hano ) - 

homoarginyl 
*N , N • -guani d ino- (p r opano ) - 

homoarginyl 

*N,N«-.guanidino-bis-(2,2,2- 

trifluoroethyl)- 

homoarginyl 
*N-gtiani d ino- ( ethyl ) - 

homoarginyl 
*N-guanidino-(propyl)- 

homoarginyl 

*N-guanidino-<isopropyl)-, 
homoarginyl 

*N-guani d ino- ( butyl ) - 
homoarginyl 

*N, N' -guanidino-(dicyclohexyl ) 
homoarginyl 

*N-guanidino-(heptyl)- 
homoarginyl 

*N-guanidino-(ethyl)-arginyl 
*N-guanidino-(hexyl ,methyl)- 
arginyl 

*N-guan i d ino- ( butyl , methyl ) - 
arginyl 

*N*^-isopropyl-lysine 
*N , N » -guanid ino- ( d i i sopropyl ) - 
arginyl 

*N,N'-guanidino-<dicycl ohexy 1 ) - 
arginyl 



Dhh, or hArg(hexyl)2 
Bha or hArg(CH2)2 
Pha, or hArg (012)3 

Bth, or 

hArg(CH2CF3)2 

Meh, or hArg(Et) 

Prh, or hArg<Pr) 

Iph, or hArg(iPr) 

Mbh, or hArg(Bu) 

Dch, or 

hArg(cyclohexyl)2 
Hha, or hArg(heptyl) 

Mea, or Arg<Et) 
Hmh, or 

hArg(hexyl, methyl) 
Bmh, or 

hArgC butyl, methyl) 
Ipl. or Lys(iPr) 
Dia, or Arg(iPr)2 

Dca, or 
Arg(cyclohexyl), 



EP 0 363 589 A2 



10 



15 



20 



25 



30 



05 



40 



45 



SO 



55 



*N,N'-guanidino-bis(3,3,3,2,2^ Bph 

pentafluoropropyDhomoarginyl 
*N, N • -gTianidino.(3 .3,3,3,3- Fph 

pentafluoropropyDhomoarginyl 
*N^-ethyl,N<^^(2,2,2-tri- gfh 

fluoroethyDhomoarginyl 
*N,N'-guanidino-(diethyl)arginyl Dea 
*N,N»-guanidino-bis(2.2,2^ Bta 
trifluoroethyD-arginyl 

this Jl;^''"'' """^"^"^ -'^^ - cationic anchors in accordance with 

acid. Citric acid, maiic Saico^^c ad^^^^^^ ""^^"^ '""^^^ 

0BU). sec-butyl (s-Bu). tert-butyl t-sl^^leZiS)' nZT,^^^^^^^ "'""^ 

radicals, and the like. ^ ^ ' branched 5 to 8 carbon membered 

FluoroalkyI refers to lower alkyi substituted with 1 to 5 fiiinrin« =rf„^» 4 . ^ 

CFaCFjCHi-, and the like ^ ^''^'^P'^ CFaCHa-. CF,-. 

ho»»cy=(,i„™ LwniTLOTWne s i^ta T "=~*8 ^mlno »ids such as 

attached to the C-teirErampI^^^^^^^^^ --ay be 

may be attached to the N^tlt? ' ^^"^"^ °^ =a«o"'- anchor 

A somatostatin-like cyclic peptide is a cyclic peptidyl moiety having somatosta«n receptor binding or 
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somatostatin-like biological activity. 

An alcohol of G-l refers to the alcohol derived from the amino acid moiety which G-i represents For 
example, if G-l is Thr-OH. i.e. / h rur 

0 

-NH-CH-C-OH 



w 



IS 



20 



HC-OH 



the alcohol would be 



-KH-<p-CH20H 
HC-OH 
<!h3 



Prefen-ed Embodiments 

25 One preferred embodiment of the invention is a compound of formula I or II wherein X is a cationic 
anchor of the general formula: 
A-(B)„.(C)„ 
where A is acyl or H; 

B is hArg(R,.R2), Arg{Ri,R2) or Lys(Ri). where Ri is lower alkyi or fluoroalkyi of from 1 to 8 carbon atoms 
30 and R2 is H or a substrtuent selected from Ri or other «-alkyl-basic amino acids; 
m Is an integer from 1 to 3; 
C Is a spacer such as Gly, Ala. ^-Aia; and 
n is an integer from 0 to 5. 

Compounds that are particularly useful are those where n is 0 or 1. 
35 The cyclic somatostatin-like peptide with its bound cationic anchor may be either the full dodecapeptide 
disulfide ring or the cyclic hexapeptide and ring-substituted analogs thereof. In a most preferred practice of 
the invention the compound is 
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Ac-C-hArg (CHjCFg )2-Gly-(rys-Phe-E-Trp-Lys-Thr-Cys-Thr- 
NHj or 

Ac-C-hArg(CH2Cr3 )2-E-hArg<CH2CF3 )2-Gly-Cys-Phe- 
D-Trp-Lys-Thr-Cy's-Thr-NH2 or 



Ac-i-hArg (CH2CF3 ) 2-Gly-Cys-Phe-2-Trp-Lys-Thr-Cys-Thr- 
NH2 or 

Ac-a-hArg.(Et2)-Gly-cirs-Phe-C-Trp-Lys-Thr-Cy's-Tlxr-NH5 
or 

Ac-2-hArg(Et2)-I2-hArg(Et2)-Gly-Cys-Phe-2-Trp-Ly5-Thr- 
C3?s-Thr-NH2 or 

Ac-E-hArg (Et 2 ) -Gly-Cys-Phe-2-Trp-Lys (Me )-Thr-Cy's-Thr-NHEt 

and the pharmaceutically acceptable salts thereof. 
Other preferred compounds of the Invention include: 
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Ac-hArg(Et2)-61y-Cy8-Phe-JJ-Trp-Lys-Thr-Cys-Thr-NH2 ; 
5 Ac-n-hArg (Etj )-Gly-dy8-Phe-2-Trp-Lys-Thr-Cys-Thr-NH2 ; 
Ac-C-hArg(Bu)-Gly-Cys-Phe-2-Trp-Ly8-Thr-Cys-Thr-NE2 : 



TO 



15 



20 



Ac-L-hArg (Etj )-clr8-Phe-E-Trp-Lys-Thr-Cys-Thr-NH2 ; 



Ac-fi-hArg (Et2 )-cirs-Phe-E-Trp-Lys-Thr-Cys-Thr-NH2 ; 
Ac-a-hArg(CH2Cr3)2-c'ys-Phe-2-Trp-Lys-Thr-Cys-Thr-NH2 ; 



Ac-hArg<CH-j , hexyD-Gly-Cys-Phe-E-Trp-Lys-Thr-Cys-Thr- 
NH2; 



25 H-hArg (hexyl2 )-Gly-c'ys-Phe-D-Trp-Lys-Thr-Cy8-Thr- 
NHj; 
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Ac -C-hArg (Et 2 ) -Gly-djrs -Phe-B-rrp-Ly s -Thr -Cy's-Thr- 
NEEt ; 



Ac-fi-hArg (Et2 )-Gly-Cys-Phe-a-Trp-Lys-Thr-Cy's-Phe-NH2 
Propionyl-2-hArg(Et2)-Gly-(irs-Phe-2-Trp-Ly8(iPr)-Thr-Cys-Thr- 



^2' 



Ac-S-Nal < 2 ) -Gly-dys-Phe-2-Trp-Lys-Thr-Cys-Gly-hAr g (Et ) , - 



NH2: 



50 



Ac-2-Lys ( iPr )-Gly-cU-Plie-iB-Trp-Lys-Thr-Cys-Thr-NH2 ; 

and the like. 

More generally, the compounds of the Instant Invention wherein the peptide is a cyclic hexapeptlde are 
of the formula 

55 j ■ 1 

r-Cys-D-E-Trp-E-r-Cy's-I ( i ) 
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and the pharmaceutically acceptable salts thereof wherein, 
X is an N-termlnus anchor; 

Y is a C-terniinus anchor, G-l or alcohol of G-l. e.g. G-l is Thr. threoninol. phenyialaninol and the like- 
wherein at least one of X and Y is a cationic anchor; " 
s D is Phe, Tyr. pF-Phe, pCI-Phe; 

Lys(liS °' ""^'^"'^ " ^ '""^^ °' ' *° ^ «sP«='a"y Lys or 

F is Thr, Val, Ser: 

G is D or L configuration of Thr, Phe, or Nal(2); and 
10 I is -OH, -NHRs where Rj is H or a substituent selected from R, above 

Additional, more generic examples of the compounds of formula I. which are Included as part of this 

15 



20 



X-cU-Phe-a-Trp-Lys-Thr-Cy's-Thr-Iffl2 ; 
X-Cys-Phe-fi-Trp-Lyg-Thr-Cy's-Thr-NHEt 



^ X-Cys-Phe-]2-Trp-Lys-Thr-Cy's-Phe-NH2 ; 

X-Cys-Phe-e-Trp-Lys-Thr-Cys-X ; 
X-Cys-Phe-E-Trp-Lys-Thr-Cy's-Thr-ol; 



35 



Ac-n-Phe-Cys-Phe-Q-Trp-Lys-Tht-Cys-X; 

and the like, where X is the cationic anchor. 

followsr""""'" '''^ °^ a'-e <he compounds of formula (II). as 



X-Cys-Lys-Asn-Phe-D-D-Trp-E-F-Phe-Thr-Ser-Cys-Y (II) 

and the pharmaceutically acceptable salts thereof, wherein 
45 X is an N-terminus anchor; 

I fs CCf-pTo' paPh^; °^ ' ^ -^-^^^^ 

E is Lys or Lys(R,) where R, is a lower alkyi or fiuoroalkyi of from 1 to 8 carbon atoms- 
F IS Thr, val, Ser: ' 

50 G is Dor L configuration of Thr, Phe, Nal(2), or (Gly^, and m Is 0 to 3; and 
I Is -OH. .NHR2 where R2 is H or a substituent selected from R, above 

tideitrndt ^^^""'^to^f analogs of formula II derived from somatostatin (cyclical dodecapep- 
tide) bound to the cationic anchor of this invention include the following: 



55 
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Ac-2-hArg (Etj ) -Gly-Cys-Lys-Asn-Phe-Phe-S-Trp-Lys-Thr-Phe- 
Thr-S r-Cyt-OH; 

Ac-a-hAr g ( CH2Cr3 ) j-Gly-cjsrs-Lys-Asn-Phe-Phe-fi-Trp-Lys- 
Thr-Phe-Thr-Ser-Cy's-NH, ; 



Ac-hArg(CH2CF3)2-Gly-Cys-Lys-Asn-Phe-Phe-2-Trp-Lys- 



Thr-Phe-Thr-Ser-E-Cy^s-NHEt ; and 

Ac-Ii-hArg (CHjCFg )2-Gly-Cys-C-Phe-Asn-Phe-Phe-B-Trp- 
Lys-Thr-Phe-Thr-Ser-E-Cys-QH ; and 



Ac-E-hArg (CH^CFj ) 2-Gly-Cys-Lys-Asn-Phe-Phe-B-Trp-. 



Ly8<Me>-Thr-Phe-Thr-Ser-D-Cy'8-NH2 ; and 

Ac-E-hArg(Pr2)-cU-C-Lys-Asn-Phe-Phe-2-Trp-Lys-Thr-Phe- 
Thr-Ser-Cy's -OH ; 

Ac-2-hAr g (Me . hexyl ) -Gly-Cys-Lys-Asn-Phe-Phe-fi-Trp-Lys-Thr- 
Phe-Thr-Ser-Cys-NHj 

More generally, the somatostatm-ilke cyclic peptide may be either the full dodecapeptide somatostatin 
ring or nng-substituted analogs thereof bound to the caticnic anchor of the invention, for example, 
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,0 N=2' 



X-Cys-Lys-Asn-Phe-Phe-Trp-Lys-Thr-Phe-Thr-Ser-Cys-OH; 
X-Cys-Lys-Asn-Phe-Phe-D-Trp-Lys-Tht-Phe-Thr-Ser-Cy's-OH 
X-Cys-Lys-Asn-Phe-Phe-D-Trp-Lys-Thr-Phe-Thr-Ser-Cy's- 



X-cirs-Lys-Asn-Phe-Phe-2-Trp-Lys-Thr-Phe-Thr-Ser-D-Cv's- 
OH; 

rs 

X-Cys-Phe-Asn-Phe-Phe-D-Trp-Lys-Thr-Phe-Thr-Ser-Cyls-OH 

20 and the like, where X is the cationic anchor 

The modifications described herein have applicability to all known classes of somatostatin-like anainn, 
cally aclS^efar """^"^ '"^^ ^'^^ ''^ ^^^-^^ ^ a corresponding pharmaceuti. 



35 



Utility and Assay Procedures 
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Additional clinical applications include, for exannpfe. gastrointestinal asociated disease, including upper 
Gl bleeding, gastric and duodenal ulcers, stress gastritis and esophageal varices. Other indications include 
acromegaly, hemorrhagic pancreatitis and pancreatic fistula, wound healing following abdominal surgery 
and alleviation of the symptoms of severe trauma and stress due to extreme hyperglycemia 

The compounds of this invention show an increase in the potency and duration of action in vivo 
compared to known somatostatin analogs. Whil not wanting to be bound by any theory or explanatioiTof 
this observation, it is believed that the attachment of the membrane binding anchor to the somatostatin-like 
cyclic peptide results in a compound having increased membrane affinity which may cause an alteration in 
tissue partitioning of the analogs. Such properties lead to depoting onto the phospholipid membranes in the 
body thereby enabling the anaJogs to be retained within the body for a longer period of time. It is 
hypothesized that such modifications may also lead to increased receptor affinity by facilitation of the 
receptor loading in accordance with the proposed model of Schwyzer, supra, and references therein. 



Administration 

In the practice of this invention an effective amount of a compound of the invention or a pharmaceutical 
composition containing same is administered to the subject in need of, or desiring, such treatment. These 
compounds or compositions may be administered by any of a variety of routes depending upon the specific 
end use. including orally, parenterally (including subcutaneous, intramuscular and intravenous administra- 
tion), rectally. buccally {including sublingually), transdermaily or intranasally. The most suitable route in any 
given case will depend upon the use, the particular active Ingredient, and the subject involved. The 
compound or composition may also be administered by means of controlled release, depot implant or 
injectable formulations as described more fully herein. 

In general for the uses as described in the instant invention, it is expedient to administer the active 
ingredient in amounts between about 0.001 and 10.0 ug/kg body weight, most preferably from about 0.01 to 
5.0 ug/kg body weight. For human therapy, the active ingredient will be administered preferably in the 
range of from about 0.01 to about 2.0 ug/kg/day. This administration may be accomplished by a single 
administration, by distribution over several applications or by slow release in order to achieve the most 
effective results. When administered as a single dose, administration will most preferably be in the range of 
from about 0.01 to 0.10 ug/kg. 

The exact dose and regimen for administration of these compounds and compositions will necessarily 
be dependent upon the needs of the individual subject being treated, the type of treatment, and the degree 
of affliction or need. In general, parenteral administration requires lower dosage than other methods of 
administration which are more dependent upon absorption. 

A further aspect of the present invention relates to pharmaceutical compositions comprising as an 
active ingredient a compound of the present invention in admixture with a pharmaceutically acceptable, 
non-toxic can-ier. As mentioned above, such compositions may be prepared for use for parenteral 
(subcutaneous, intramuscular or intravenous) administration particularly in the form of liquid solutions or 
suspensions; for oral or buccal administration particularly in the form of tablets or capsules; or intranasally 
particularly in the form of powders, nasal drops or aerosols. 

The compositions may conveniently be administered in unit dosage form and may be prepared by any 
of the methods well-known in the pharmaceutical art, for example as described in Remington's Pharmaceu- 
tical Sciences, 17th edition. Mack Publishing Company. Easton. PA.. 1985. Formulations for parenteral 
administration may contain as common excipients sterile water or saline, aikylene glycols such as 
propylene glycol, polyalkylene glycols such as polyethylene glycol, oils of vegetable origin, hydrogenated 
naphthalenes and the like. For oral administration, the fonnulation can be enhanced by the addition of bile 
salts and also by the addition of acylcarnitines (Am. J. Physiol . 251:332 (1986)). Formulations for nasal 
administration may be solid and contain as excipients, for example, lactose or dextran, or may be aqueous 
or oiiy solutions for administration in the form of nasal drops or metered spray. For buccal administration 
typical excipients include sugars, calcium stearate, magnesium stearate, pregelatinated starch, and the like. 

When formulated for nasal administration the absorption across the nasal mucous membrane is 
enhanced by surfactant acids, such as for example, glycocholic acid, cholic acid, taurocholic acid, 
ethocholic acid, desoxycholic acid, chenodesoxycholic acid, dehydrocholic acid, giycodeoxy-cholic acid,' 
and the like. (See. B.H.Vickery, "LHRH and Its Analogs-Contraception and Therapeutic Applications", Pt. 2! 
B.H. Vickery and J.J. N stor, Eds., MTP Press. Lancaster, UK, 1987). 

One or more surfactant acids or salts, but preferably a single pharmaceutically acceptable acid salt, can 
be added to the compounds of the instant invention. Suitable pharmaceuticaily acceptable surfactant salts 
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will be those salts which r tain th phenomenon of enhanced peptide absorption, as well as the 
compound's surfactant charact ristics, and which ar not delet nous to th subj ct or otherwise c ntrain- 
dicated. Such salts are for example those salts derived from inorganic bases which include sodium, 
potassium, lithium, ammonium, calcium, magnesium, fenrous. zinc, copper, manganous. aluminum, ferric! 
manganic salts and the like. Particularly preferred are the ammonium, potassium, sodium, calcium and 
magnesium salts. Salts derived from phamiaceutically acceptable organic non-toxic bases include salts of 
primary, secondary, and tertiary amines, substituted amines including naturally occun'ing substituted 
amines, cyclic amines and basic ion exchange resins, such as isopropylamlne. trimethylamlne. 
diethylamine. triethylamine, tripropylamine, ethanolamine. 2-dimethylaminoethanol, 2-diethylaminoethanoi 
tromethamine, dicyclohexylamine, lysine, arginine, histidine. caffeine, procaine, hydrabamine, choline! 
betaine, ethylenediamine. glucosamine, methylglucamine, theobromine, purines, piperazine, piperidine, N- 
ethylpiperidine, polyamine resins and the like. Particularly preferred organic non-toxic bases are 
isopropylamlne. diethylamine, ethanolamine, trimethamine. dicyclohexylamine. choline and caffeine. 

The amount of surfactant used for the practice of this invention will be some amount which Increases 
the absorption of the somatostatin analogs over that of other surfactants which also may enhance peptide 
absorption to a certain degree. It has been found that such an amount is often in the range between 0,2 and 
15%. more often 0.2 to 5 percent by weight/volume of the solution. It is prefen-ed that the surfactant be 
present in an amount between about 0.5 to 4 percent by weight volume, conveniently about 1 percent by 
weight volume, preferably about 2 percent by weight volume. 

It is desirable to deliver the compounds of the present invention to the subject over prolonged periods 
of time, for example, for periods of one week to one year from a single administration. Various slow release, 
depot implant or injectable dosage forms may be utilized. For example, a dosage form may contain a 
pharmaceutically acceptable non-toxic salt of the compound which has a low degree of solubility in body 
fluids, for example, (a) an acid addition salt with a polybasic acid such as phosphoric acid, sulfuric acid, 
citric acid, tartaric acid, tannic acid, pamoic acid, alglnic acid, polyglutamic acid, naphthalene mono- or di- 
sulfonic acids, polygalacturonic acid, and the like; (b) a salt with a polyvalent metal cation such as zinc, 
calcium, bismuth, barium, magnesium, aluminum, copper, cobalt, nickel, cadmium and the like, or with an 
organic cation formed from e.g., N,N -dibenzylethylenediamine or ethylenediamine; or (c) combinations of 
(a) and (b) e.g. a zinc tannate salt. Additionally, the compounds of the present invention or. preferably, a 
relatively insolubfe salt such as those just described, may be formulated in a gel. for example, an aluminum 
monostearate gel with. e.g. sesame oil. suitable for injection. Particularly preferred salts are zinc salts, zinc 
tannate salts, pamoate salts, and the like. Another type of slow release depot formulation for injection or 
implantation would contain the compound or salt dispersed or encapsulated in a slowly degrading, non- 
toxic, non-antigenic polymer such as a polylactic acid/polyglycolic acid polymer. The compounds or, 
preferably, relatively insoluble salts such as those described above may also be formulated in cholesterol 
matrix pellets, or siiastomer matrix implants, particularly for use in animals. Additional slow release, depot 
implant or injectable formulations, e.g. liposomes, are well known in the literature. See. for example, 
^ Controlled Release Drug Delivery Systems . J. R. Robinson ed.. Marcel Dekker. Inc New 
York. 1978. 



Synthesis of the Peptides 

The compounds of the instant invention may be synthesized by any techniques that are known to those 
skilled in the peptide art. An excellent summary of the many techniques so available may be found in J M 
Stewart and J.D. Young, Solid Phase Peptide Synthesis 2nd edit. Pierce Chemical Co,. Rockford. Illinois. 
1984, and J. M^ienhofer, Hormonal Proteins and Peptides , Vol. 2, p. 46., Academic Press (New York), 1973 
for solid phase peptide synthesis and E. Schroder and K. Lubke, The Peptides, Vol. 1, Academic Press 
(New York), 1965 for classical solution synthesis. 

In general, tiiese methods Involve the sequential addition of one or more amino acids or suitably 
protected amino acids to a growing peptide chain. Normally, either the amino or cariaoxyl group of the first 
amino acid is protected by a suitable protecting group. The protected or derivatized amino acid can then be 
either attached to an inert solid support or utilized in solution by adding the next amino acid in the 
sequence having the complimentary (amino or carboxyl) group suitably protected, under conditions suitable 
for forming the amide linkage. The protecting group is tiien removed from ttiis newly added amino acid 
residue and the next amino acid (suitably protected) is tiien added, and so forth. After all the desired amino 
acids have been linked in tiie proper sequence, any remaining protecting groups (and any solid support) 
are removed sequentially or concun-ently. to afford tiie crude, reduced form of tine polypeptide. The peptide 
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Is oxldatively cyclized in dilute aqueous solution using, for example, air (O2), potassium ferricyanide, la, 
ICH2CH2I, and the like, especially potassium ferricyanide. Alternatively, the fonmation of the disulfide bond 
may be carri d out by oxidation of the peptide chain while the peptide Is still on the resin (after cleavage of 
the thiol protecting groups, if required). Finally the peptide Is desalted and purified chromatographically to 
yield the final product 

The non-naturally occurring amino acids described h.rein are prepared by methods well known to those 
skilled in the art and may be used in either solution phase or solid phase peptide synthesis procedures. 



Preferred Embodiments of Synthesis 

A prefenred method of preparing compounds of the present invention involves solid phase peptide 
synthesis. 

In this preferred method the a-amino function of the amino acids is protected by an acid-or base- 
sensitive group. Such protecting groups should have the properties of being stable to the conditions of 
peptide linkage formation, while being readily removable without destruction of the growing peptide chain or 
racemization of any of the chiral centers contained therein. Suitable protecting groups are t-butyloxycar- 
bonyl (Boc), benzyioxycarbonyl (Cbz), o-chloro-benzyloxycarbonyl (Cl-Z), biphenyiisopropyloxycarbonyl, t- 
amyloxycarbonyl, isobornyloxycarbonyl, a,a-dimethyl-3,5-dimethoxybenzyloxycarbonyl. o-nitrophenylsul- 
fenyl, 2-cyano-t-butyloxycarbonyl, 9-fIuorenylmethyloxycarbonyl (Fmoc) and the like, especially t-butylox- 
ycarbonyl (Boc)' 

Particularly prefenred side chain protecting groups are, for lysine: Cbz, Fmoc. p-toluenesulfonyl, Boc 
and adamantyloxycarbonyl; for tyrosine: benzyl (Bzl), o-bromobenzyloxycarbonyl. 2,6-dichlorobenzyl, 
isopropyl, cyclohexyl, cyclopentyl and acetyl; for serine or threonine: benzyl and tetrahydropyranyl; for 
cysteine: 4-methoxybenzyl (Bzl-OMe), 4-methylben2yl. benzyl, acetamidomethyl, ethylcarbamoyi, S-sul- 
fonate; for tryptophan: N"^-formyl or no protection. 

The C-terminal amino acid is attached to a suitable soiid support. Suitable solid supports useful for the 
above synthesis are those materials which are inert to the reagents and reaction conditions of the stepwise 
condensation-deprotection reactions, as well as being insoluble in the media used. Suitable solid supports 
are chloromethylpolystyrene-divinylbenzene polymer, hydroxymethyl-polystyrene-divinylbenzene polymer, 
and the like, especially chloromethyl-polystyrene-1% divinylbenzene polymer. When the C-terminus of the 
compound is an amide (where Y of formula (I) is Q-NHRa), a particularly useful support is the p-methyl- 
benzhydrylamino- polystyrene-divinylbenzene polymer described by Rivaiile, et al, Helv. Chim. Acta.. 
54:2772 (1971). The attachment to the chloromethyl polystyrene-divinylbenzene type oFresin is madeTy 
means of the reaction of the N^^-protected amino acid, especially the Boc-amino acid, as its cesium, 
tetramethylammonium, triethylammonium, 1,5-diazabicyclo[5.4.0]undec-5-ene, or similar salt in ethanol, 
acetonitrile, N,N-dimethylformamide (DMF), and the like, especially the cesium salt in DMF, with the 
chloromethyl resin at an elevated temperature, for example between about 40 and 60 'C. preferably about 
50' C. for from about 12 to 48 hours, preferably about 24 hours. The N^'-Boc-amino acid is attached to the 
benzhydrylamine resin, for example, by means of an N.N'-diisopropylcarbodiimide (DlC)/1-hydroxyben- 
zotriazole (HBT) mediated coupling for from about 2 to about 24 hours, preferably about 2 hours at a 
temperature of between about 10 and 50 *C. preferably 25 *C in a solvent such as dichloromethane or 
DMF, preferably dichiormethane. The coupling of successive protected amino acids can be carried out in an 
automatic polypeptide synthesizer as is well known In the art. The removal of the N*-protecting groups may 
be perfomned in the presence of, for example, a solution of trifluoroacetic acid in methylene chloride, 
hydrogen chloride in dioxane, hydrogen chloride in acetic acid, hydrogen chloride in i-PrOH, or other strong 
acid solution, preferably 50% trifluoroacetic acid (TFA) in dichloromethane at about ambient temperature. 
Following neutralization with triethyiamine or similar base, each protected amino acid is preferably 
introduced in approximately 2.5 molar excess and the coupling may be carried out In dichloromethane, 
dichloromethane/DMF mixtures, DMF and the like, especially in methylene chloride at about ambient 
temperature.^ The coupling agent is normally N.N'-di-cycIohexylcarbodiimide (DCC) in dichloromethane but 
may be N.N -di-iso-propylcarbodiimide (DIG) or other carbodiimides either alone or in the presence of HBT, 
N-hydroxysuccinimide, other N-hydroxyimides or oximes. Alternately, protected amino acid active esters 
(e.g. p-nitrophenyl. pentafluorophenyl and the like) or symmetiical anhydrides may be used. 

At the end of the solid phase synthesis the fully protected polypeptide is removed from the resin. When 
the linkag to the resin support is of the benzyl ester type, cleavage Is by means of aminolysis with an 
alkylamine or fluoroalkylamine for peptides with a alkylamide Otemninus, or by aminolysis with, for 
example, ammonia/methanol or ammonia/ethanol for peptides with an unsubstituted amide C-terminus at a 
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temperature between alMut -10 and 50 C. preferably about 25* C. for between about 12 and 24 hours 
preferab y about 18 hours. Peptides with a free -COOH carboxy-temiinus (C-terminus) may be obtained by 
MF or other strongly acidic deprotection regime; or by saponification. Alternatively, the peptide may be 
removed from the resin by transesterification. e.g.. with methanol, followed by aminolysis. saponification or 
reduchon to the alcohol C-terminus with UBH.. In yet another alternative regime, the peptide C-terminus 
may be directly reduced to the alcohol while on the resin. The protected peptide may'be purified aUhis 
pomt by silica gel chromatography. The removal of the side chain protecting groups from the polypeptide Is 
performed by treating the aminolysis product with, for example, anhydrous liquid hydrogen fluoride in the 

"^bo"!™ scavenger, treatment with hydrogen fluoride/pyrldine complex, 
treatment with tris(trifluoroacetyOboron and trifluoroacetic acid, by reduction with hydrogen and palladium on 
carbon or polyvinylpyrrolidone, or by reduction with sodium in liquid ammonia, preferably with liquid 
hydrogen fluonde, and anisole at a temperature between about -10 and +10*C, preferably about 0*C for 
between about 15 minutes and 2 hours, preferably about 1 hour. For peptides on the benzyhydrylar^ine 
resin the resin cleavage and deprotection steps may be combined in a single step utilizing liquid hydrogen 
fluonde and anisole as described above. The fully deprotected polypeptide is then oxidatlvely cyclized by 
dissolution in a dilute aqueous or mixed aqueous/organic solvent mixture and treatment with air (0,) 
potassium ferricyanide, k. ICHjCH^I, and the like, especially one equivalent of potassium ferricyanide The 
solubon IS desalted (e.g. BioRad AQ-3 anion exchange resin) and purified by a sequence of chromatog- 
raphic steps employing any or all of the following types: Ion exchange on a weakly basic resin in the 
acetate form; hydrophobic adsorption chromatography on underivatized polystyrene-divinylbenzene (for 
exanriple Amberlite XAD); silica gel adsorption chromatography; ion exchange chromatography on carbox- 
ymethylcellulose; partition chromatography. e.g.. on Sephadex 6-25. or countercurrent distribution; high 
performance liquid chromatography (HPLC), especially reverse phase HPLC on octyl- or octadecylsilyl-silica 
bonded phase column packing. 

The preparation of peptides having a C-termiiial alcohol function is preferably done using UBH4 
reduction of the con-espondlng methyl ester or peptide resin ester, prepared as described above 

Thus, another aspect of the present invention relates to a method for preparing compounds of the 
invention and of the pharmaceutically acceptable salts thereof which process comprises- 
removing protecting groups and, optionally, covalently bound solid support from a protected polypeptide to 
afford a compound of the formulae (I) or (II) disclosed above or a pharmaceutically acceptable salt thereof 
wherein the compound comprises: 

(a) a cyclical somatostatn-like peptide, and 

(b) a cationic anchor attached to one or both of the Cys residues of the peptide. 



Examples 



The examples which follow are illustrative and not limiting of the Invention. General examples of the 
synttietc routes to the synthesis of the hArg(Ra) class of non-naturally occurring amino acids are given In 
Nestor. et.al.. J. Med.Chem. 31:65 (1988) and U.S. Patent 4,667,014 issued May 19 1987 

The compounds of fomiula (I) and (II) are synthesized using the following compound, the preparation of 

which fo ows. N»-t-butyloxycarbonyl-N«5,N<^bls-1,1.l-trifluoroethyl-D-homoarginine hydrochloride is pre- 
pared as follows: ~ 

A mixture of 7.33g of benzyl-Na-benzyloxycarbonyl-D-lysinate toluenesulfonate (B. Bezus and L 
Zervas J. Am. Ch^ Soc. 83:719 (1981)) and 3.60g. 1,1.1 trifluorodlethylthiourea (M. Uher and j" 
Jendnchovsky ColL Czech 38:289 (1973)) in 50 ml CHaCN and 50 ml THF was treated with 2.0eg HgCb 
and 3.3 g tnethylamine. The reaction mixture was heated to 80-90* C for 8 hours followed by the addition of 
20 /« xs of HgCl2. tnethylamine. and the thiourea. Heating was continued for 15 more hours. The reaction 
was cooled to room temperature, filtered through celite and concentrated in vacuo to dryness. The residue 
! silica gel column and eluted with a gradient from CHaClj/MeOH (19:1) to CHjCb/MeOH 
Sirn H !h- '^^^'^'^^O" <9=^) t° CH.CI,/MeOH (4:1). The fractions containing product were 
detected by thin layer chromatography (TLC). pooled, and concentrated to dryness to yield 76g of yellow 

i h / J^ CH2Cl2(MeOH (4:1). The fractions containing product were 

and concentrated to dryness to yield 7.0g of benzyl N„-benz^oxycarbony|.N 
N Dis2.2,2-tnfluoroethylD-homoarginate toluenesulfonate ta]|M0.2' (c 1 5 MeOH) 
A eg portion of the above-named product and 1g 10% Pd/C in 150 ml BoA was treated with hydrogen 
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• 



gas at atmospheric pressure tor 3 hours. An additional 0.4g 10% Pd/C was added and hydrogenation was 
continued for 5 more hours. The reaction mixture was filtered through ceiite. concentrated to dryness to 
give 4g N° N° bis-(2. 2.2-trrfluoroethyl)-D-homoarginine toiuenesuifonate [o]g' -7.76* (C0.4. MeOH) 

A s lution of this compound {1.98g.) in 8 ml 1N NaOH and 8 mi dioxane was treated with 160 mgs 
MgO and 1.05g di-t-butyidicarbonate at 0*C. The reaction mixture was stirred at O'c for 1 hour and then at 
room temperature for 3 hours. The magnesium salt was filtered and the filtrate concentrated under vacuum 
The basic solution was washed with anhydrous diethyl ether, then acidified at O'C with IN HCI to pH 3 5 
The product was extracted from the acidic aqueous solution with ethyl acetate and dried over magnesium 
sulfate. The drying agent was filtered and the filtrate concentrated to dryness to yield a white foam The 
foam was treated with,Ag-3 CI" beads to convert the product to the chloride salt form 1 4g of N°-t- 
butyioxycarbonyl-NO,N° bis-2.2,2-trifluoroethyl-D-homoarginine hydrochloride. [a]g» .2.19* (C0.5 MeOH) 
was isolated. ~ ' 



Example 1: Synthesis of compounds of Formula (I) 

In the reaction vessel of a Beckman 990 Peptide Synthesizer was placed 11.11g (4 mmol) of 4-methyl- 
benzhydrylamins resin. Amino acids were sequentially added to the resin by means of a synthesis program 
A typical synthesis program is as described in U.S. Patent 4.667,014 issued May 19. 1987. column 21 
Similar synthesis programs for use on other commercially available PepUde Synthesizers may also be used 

A. For preparation of a prefen-ed compound of formula (I), the resin was coupled sequentially with a 2 0 
to 2.5 molar excess of each protected amino acid and DCC. The resin was treated during successive 
coupling cycles with 
3.09g Boc-Thr(Bzl)-OH and 4g HBT 
3.42g Boc-Cys(Bzl-OMe)-OH 
3.09g Boc-Thr(B2l)-OH 
4.14g Boc-Lys{CI-Z) 
3.04g Boc-D-Trp-OH 

After the coupling of D-Trp, 0.5% indole was added to the deblocking solution. The resin was then 
treated successively with 
2.65g Boc-PheOH 
3.42g 8oc-Cys(Bzl-OMe)-OH 
1.75g Boc-GlyOH 

At this point, the resulting hepapeptide resin was divided into smaller batches. A 3.37g (.75 mmol) 
batch was carried forward by further coupling in successive cycles with 1g. Boc-D-hArg(CH2CF3)2-OH + lq 
HBT followed by 2 mi acetic anhydride in 12.4 ml DMF. ~ 

The resin was removed from the reaction vessel, washed with CH2CI2. and dried in vacuo to yield 3 07g 
of protected polypeptide resin. The peptide was deprotected and removed from the resin by treatment with 
30ml anhydrous liquid HF in the presence of 3 ml. of anisole (scavenger) in a Kel-F reaction vessel at 0* C 
for 1 hour. The HF was evaporated under vacuum and the residue of N-Ac-DhArg(CHaCF3)2-Gly-Cys-Phe- 
DTrp-Lys-Thr-Cys-Thr-NH2. as its HF salt, was washed with ether. The residue was then extracted with 
nanopure water (-11). The extracts were diluted immediately to a total volume of 41. with nanopure water 
The pH of the solution was adjusted to 7.5-8 with dilute NH^OH solution. The-peptide was cyclized by the 
slow addition of 80 ml of .01 M Ka Fe(CN)6 solution. The dilute peptide solution was acidified to pH 4 5 with 
10% acetic acid solution and loaded onto a protonated Biorex 70 column (Biorad Laboratories. Hercules, 
CA.) packed in water. After loading, the remaining salts were washed off the column with 2 liters of water' 
The peptide was eluted from the column with a gradient from 11. of 5% HOAc fo 11. of 50% HOAc and 
then continuing with 11. of 50% HOAc. 190 fractions (20-30 ml) were collected with an iSCO automated 
fraction collector. The absorbance at X = 280nm on a Hewlett-Packard 8450A UV/VIS spectrophotometer on 
every fifth fraction was measured. The results were plotted and fractions 30-55, 56-90. and 91-120 were 
pooled, evaporated to dryness and each was redlssolved in 100 ml of water. The crude material was 
converted to the acetate salt by passage in water through a column of AG3X (a weakly basic tertiary amine 
resin) which had been converted to the acetate form. Lyophiiization of the fractions yielded 250 mgs., 350 
mgs. and 125 mgs. respectively. The pool fractions were evaluated by Spectra Physics analytical high 
performance liquid chromatography (HPLC) system on a Vydac RP-18 column. The 250 mg * 350 mg 
batches were purified by HPLC on a 200g column of Vydac RP-IS (20-30 micron) equilibrated to the 
running buffer 28% CH3CN/72% H2O (0.03IW in NH.OAc, pH 4.5). The major UV absorbing (280 nm) peak 
was collected, concentrated to dryness, and lyophiiized three times from nanopure water to yield 135 mgs 
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of pure cyclized 



NAc-D-hArg(CH2Cr3)2-Gly-Cys-Phe-2Trp-Lys-Thr-Cys-Tht- 
NHj, Ca]J^=-18.8» (C 0.3. HOAc). 

B. Proceeding in a similar manner as set forth in part A. but substituting ttie appropriate protected 
amino acids, the following compounds were prepared: 

N-Ac-C-hArg (Et 2 ) -Gly-Cys-Phe-fiTrp-Lys-Thr-Cy's-Thr-NE, 



N-Ac-12-hArg(Bu)-Gly-cirs-Phe-flTrp-Lys-Thr-Cy's-Thr-NH- 
N-Ac-2-hArg (methyl . hexyl ) -Gly-cirs-Phe-ETrp-Lys-Thr-Cy's-Thr - 



N-Ac-2-hArg (methyl , butyD-Gly-ctrs-Phe-fiTrp-Lys-Thr-Cy's-Thr- 
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N-Ac-fi-hAr g (Et2 )-Gly-Cys-Phe-2Trp-Lys-Thr-Cys-rhr-NH2 



N-Ac-2-hArg (Et2 )-Gly-Gly-Cys-Phe-aTrp-Lys-Tlir-Cys-Thr- 
NH^ 



N-Ac-D-hArg(Et2)-d78-Phe-32Trp-Lys-Thr-Cy's-Thr-NE2 



N-Ac-L-hArg(Et2)-Cys-Phe-I)Trp-Lys-Thr-Cy's-Thr-NH2 



N-Ac-E-hArg<CH2CP3)2-Cys-Phe-I2Trp-Lys-Thr-Cy's- 
Thr-NH- 



N-Ac-E-hAr g < Et 2 ) -Gly-Cy s-Phe-fiTrp-Ly s -Thr-Cy's -Phe-NEj 



N-Ac-I2-hArg(CH2CF3)2-Gly-Cys-Phe-ETrp-Lys-Thr-Cys-Phe 



N-Ac-E-hArg ( CHjCFj ) 2-Gly-cJrs-Phe-DTrp-Lys (Me )-Thr-Cys 
-Thr-NH- 



N-Ac-2-hArg<CH2CF2)2-Gly-Cys-Phe-£Trp-Lys(Me)-Thr-Cy5 
-Phe-NH2 



N-Ac -a-hAr g < Et 2 ) -Gly-Cy s -Ty r-2Trp-Ly s-Thr -Cy s -Thr -NH. 
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N-Ac-hArg (Et2)-Gly-cirs-Phe-ETrp-Lys-Thr-Cys-Thr-KH2 



10 



2-hArg(Et2)-Gly-Cys-Phe-2Ttp-Lys-Thr-Cy's-Thr-NH- 



N-Ac-D-hArg (Et2 ) -Gly-Cys-Phe-fiTrp-Lys-Thr-Cys-Nal < 2 ) -NH2 



IS 



N-Ac-fi-hArg(CH2CF3 )2-Il-hArg(CH2CF3 )2-Gly-cirs- 
20 Phe-BTrp-Lys-Thr-Q?8-Phe-NH2 



25 



30 



Ac-C-hAr g (Et2 )-2-hArg (Et 2 )-Gly-dys-Phe-aTrp-Lys-Thr-Cy's 
-Thr-NH2, 



35 



40 



Example 2: Synthesis of compounds of Formula (I) with a C-termlnal alkylamide function 

The synthesis for compounds having a C-termlnal alkylamide function (Y Is G-l where I Is -NHRj R2 
being alkyi) was changed to allow cleavage from the resin by aminolysls with the appropriate alkyiarriine 
The reaction vessel of Example 1 was loaded with 1.24g of Boc-Thr(B2l)-0.Resin. prepared by reaction at 
50 C in DMF for 24 hr. of 20 mole-percent excess of the dry cesium salt of Boc-Thr(B2l)-OH with 
chloromethylpoly-styrene-1%-dlvinylbenzene (-Immol available Cl/g resin; BloRad Labs) This yields a 
protected amino acid linked to the resin through a benzylic ester type of linkage which can later be 
aminolyzed. 

The amino acid-O-resin was coupled sequentially with a 2 to 2.5 molar excess of the appropriate 
protected amino acid using dispropylcarbodiimide (DIC). Thus the amino acid resin was treated durino 
successive coupling cycles with: 
0.857g Boc-Cys(Bzl-0Me)-OH 
0.77g Boc-Thr(B2l)-OH 
"5 1.04g Boc-Lys-(CI-Z) 

0.76g Boc-D-Trp-OH, and 0.1% indole was added to the CF3C02H deprotection solution for later deprotec- 

tions, ^ 

0.66g Boc-Phe-OH 
0.85g Boc-Cys(Bzl-OMe)-OH 
50 0.44g Boc-GIy-OH 

0.99g Boc-D-hArg(Et2)-OH and 1g of HBT, 
2 ml of acetic anhydride in 8,2 ml of DMF. 

The peptide resin was removed from the reaction vessel, washed with CHzCk and dried in vacuo to 
yield 2.l5g of protected peptide-O-resin. The protected polypeptide was cleaved from the resin by 
aminolysis with 50 mL. of ethylamin© for 8 hours at C. The ethylamine was allowed to evaporate and the 
resin was extracted with methanol. The dried resin weighed 1.7g and was re-treated with ethylamine to yield 

^L^. f?. '^^l^'l ^'""^^^^^"^ ''^P^^^* ™^ P'?^®^*^^ P^P*^^^ ^'th 2 mi of anisole and 

20ml redistiled (from C0F3) anhydrous liquid HP at 0* C for 1 hour In a Kel-F reaction vessel The HF was 



55 



22 



EP 0 363 589 A2 



evaporated under vacuum and the residue was washed with anhydrous diethyl ether. Peptide was dissolved 
in 4 iiters of H2O. The pH of the solution was adjusted to 7.5-8.0 and the compound was oxidatively 
cyclized with the siow addition of 30 ml of 0.01M K3Fe{CN)s solution. The pH was readjusted to 4.5 and the 
dilute peptide solution was loaded onto protonated BioRex 70 column packed in water. The Fe salts flow 

5 through the column. The peptide was eluted from the column with a gradient going from 11, of 5% HOAc to 
11 50% HOAc and then continuing with 11. of 50% HOAc, Fractions were pooled and retained for 
purification based on their optical densitites at \=280nm and analytical RP-HPLC evaluation. The crude 
material was converted to the AcO" salt by passage in water through a column of anion exchange resin 
(AG3X, BioRad) which had been converted to the acetate form. Lyophiiization of the eiuate yielded 175 mgs 

10 of crude peptide. 

The peptide was purified by preparative RP-HPLC on a 2.5 x 100cm column of Vydac RP-18 (20-30 
micron) equilibrated to the njnning buffer 25% CH3CN/75% HaO (0.03 M in NH^OAc, pH 4.5). The major 
UV absorbing (280nm) peak was collected, concentrated to dryness, and lyopholized three times from 
nanopure water to yield 35 mgs of cyclized product. 

15 



N-Ac-I)-hArg(Et2)-Gly-Cys-Phe-]2Trp-Lys-Thr-Cys-Thr-NHEt, 

20 [a^^ = -14.1° (C0.4,H0Ac). 

The synthesis of additional analogues with ethylamide temnini were prepared similarily. 



Example 3: Synthesis of compounds of Formula (I) having a reduced C-terminus. 
25 ~ 

Compounds with a reduced C-temninus (Y is the alcohol of G-l) were prepared by reduction of the 
peptide-O-resin ester' linkage with LIBH*. The synthesis of the peptide can proceed without side chain 
protection except for Lys and Cys. Thus a 1g (1 mmol) portion of Boc-Thr-O-resin was treated successively 
(as described in Example 1) with 0.73g / 
30 Boc-Cys(acetamidomethyl)-OH, 
0.55g Boc-Thr-OH, 

1.17g Boc-Lys(Fmoc)-OH and 1g HBT. 

0.76g Boc-D-Trp-OH, after which 0.1% indole was added to the CF3CO2H deprotection solution, 
0.66g Boc-Phe-OH. 
35 0.73g Boc-Cys(acetamidomethyl)-GH 
0.94g Boc-Gly-OH, 

0.99g Boc-D-hArg(Et2)-OH and 1g HBT, 
2 ml of acelic anhydride in 7.2 ml DIVIF 

The partially protected peptide-O-resin was removed from the vessel, washed with CH2CI2, and dried in 

40 vacuo. The peptide-O-resin was swollen in 75 ml of dry THF and treated with 145 mg of LiBH* in four 
portions. After 1 hr at room temp, 2.5 ml AcOH was added dropwise to destroy the excess LiBH*. The 
reaction mix was filtered, the residue was washed with glacial AcOH and the filtrate was concentrated. The 
reduced, partially protected peptide alcohol was obtained by lyophiiization from glacial AcOH. The Lys 
(Fmoc) residue was removed by treatment with 20% piperidine in DMF for 30 min. The solution is 

45 neutralized (AcOH) and desalted by hydrophobic chromatography on Amberlite XAD-2 (Rohm & Haas, 
Philadelphia, PA.) with a H2O to 50% EtOH gradient. The major. UV absorbing (X max 280) peak is 
deprotected and cyclized by dropwise treatment with a solution of I2 in MeOH until no more consumption of 
the color. 

The crude product was purified by preparative RP-HPLC on a 2.5 x 100 cm column of Vydac RP-18 
60 (20-30 micron) packing (using 30% CH3CN (0.04 M in NH^OAc, pH 4.5) as eluent. The major UV absorbing 
peak was pooled, concentrated to dryness and lyophiiized 3 times from H2O to yield 



Ac-D-hArg(Et2)-Gly-Cys-Phe-2-Trp-Lys-Thr-Cys-Thr-ol. 

56 
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Example 4 insulin-induced glucagon assay 

After S8V ral days of acclimatization, rats w r w igh-grouped and us d on the succ eding on to thre 
days. The rats were injected subcutaneously with 40 mg/kg pentobarbitol(Nembutal). Approximately 30 
minutes after injection, the jugular and the hepatic portal veins were exposed and an injection of 0.1% 
bovine serum albumin (BSA)-saiine vehicle or 1 IU/1 ml/kg porcine insulin in the same vehicle was 
administered into the jugular vein. At precisely 15 minutes after the intravenous (i.v.)injection a 1 ml blood 
sample was collected from the hepatic portal vein and the rat sacrificed with CO2. 

The blood sample was collected Into a syringe containing 0.70 mg Na-EDTA and 0.1 mg Aprotinin, a 
commercially available protease inhibitor, in 0.1 ml 0.9% saline. The blood sample was mixed in the syringe 
and transferred to a plastic microcontainer serum-separator tube and held in the daric on ice. Plasma was 
harvested within 6 hours by centrifugation and stored at -20^0. The test material was administered 
intramuscularly to the animal immediately prior to the l.v. injection of insulin. Plasma samples were 
analyzed for levels of glucagon using a commercially available radioimmuneassay kit for animal glucagon 
(Cambridge Medical Technology). 

The percent inhibition of glucagon release was calculated for each animal receiving the test compound 
by multiplying by 100 the mean glucagon level of "positive controls", where "positive controls" is defined 
as animals receiving i.v. insulin and no test compound, less the glucagon level of test animal divided by the 
mean glucagon level of "positive controls" less the mean glucagon level of "negative controls", where 
"negative control" is defined as animals receiving l.v. vehicle and no test compound. The mean percent 
inhibition was plotted against dose of test compound and the EDso derived. The ED50 represents the dose 
required to produce 60 percent inhibition of insulin-induced glucagon release. 

Results EDcA 



M-Ac-fi-hArg(Et2)-Gly-Cys- 



Phe-DTrp-Lys-Thr-Cy's-Thr-NH^ 0.15 |ig/kg 



In the above described assay, the relative potencies of 

N-Ac-D-hArg(Et2 )-Gly-Cys^Phe-STrp-Lys-Thr-Cys-Thr-NE2 

compared to somatostatin and Sandostatin having the fomnula 



D-Phe-Cys-Phe-U-Trp-Lys-Thr-Cys-Thr-OH 

were SOX and 4X, respectively. 



Example 5: Glucose-induced insulin assay 

After several days of acclimatization, rats were weigh-grouped and used on the succeeding one to three 
days. The rats were injected subcutaneously with 60 mg/kg pentobarbitol(Nembutal). Approximately 40 
minutes after injection, the jugular vein was xposed and an injection of 0.1% BSA-saline vehicle or 0.5 g /2 
ml/kg glucose in the same vehicle was administered into the jugular vein. At precisely 5 minutes after the 
i.v. injection a 1 ml blood sample was collected via the orbital sinus and the rat was sacrificed with C02. 

The blood sample was collected into glass hjbes containing 72 USP units lithium heparin and held on 
ice. Plasma was harvested within 2 hours by centrifugation and stored at -20°C. The test material was 
administered to the animal 10 minutes prior to the i.v. injection of glucose. Plasma samples were analyzed 



24 



EP 0 363 589 A2 



for levels of insulin using a commercially available radioimmunoassay kit for animal insulin (Cambridge 
Medical Technology). 

The percent inhibition of insulin release was calculated for each animal receiving the test compound by 
multiplying by 100 the the mean insulin level of "positive controls", where "positive controls" is defined as 
animals receiving i.v. glucose and no test compound, less the insulin level of test animal divided by the 
mean insulin I vel of "positive controls" less the mean insulin level of "negative controls", where "negative 
control" is defined as animals receiving i.v. vehicle and no test compound. The mean percent inhibition was 
plotted against dose of test compound and the EDso derived. The EDso representing the dose required to 
produce 50 percent inhibition of insulin release. 



10 
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Results ED 



50 



N-Ac-n-hArg (Et 2 ) -Gly-Cys- 



Phe-DTtp-Lys-Thr-Cy*s-Thr-NH2 . 20 yxg/kg 

2^ In the above described assay, the relative potencies of 



N-Ac-a-hArg(Et2)-Gly-Cys-Phe-aTrp-Lys-Thr-Cys-Thr-NH2 



compared to somatostatin and Sandostatin were 6X and 0.3X, respectively. 



30 Example 6: Nembutal-induced growth hormone assay 

After several days of acclimatization, male rats were weight-grouped and used on the succeeding one 
to three days. The rats were fasted the day prior to use. Each test rat was given an intramuscular (IM) 
injection of test compound or vehicle (0.1% BSA-saline) into the right rear leg. 

Immediately following the IM injection, a subcutaneous injection of Nembutal (60 mg/kg) was given. 
Thirteen minutes after Nembutal administration, each rat was exposed to 2 minutes of ether anesthesia 
followed by the collection of a 1 ml blood sample via the ocular orbit. Serum separator tubes were used to 
prepare serum from the blood samples. The serum samples were stored at -20*»C until analysis by 
radioimmune assay. The mean percent inhibition of growth hormone was determined for the test com- 
40 pounds using the method as described in Examples 4 and 5 and the EDso derived, 



Results ED 



50 



45 N-Ac -H-hAr g ( E 1 2 ) -Gly-Cy s - 



so 



55 



Phe-CTrp-Lys-Thr-Cys-Thr-NH2 0,025 vg/kg 

In the above described assay, the relative potencies of 

N.Ac-a-hArg<Et2)-Gly-Cys-Phe--STrp-Lys-Thr-Cy's-Thr-NH2 



compared to somatostatin and Sandostatin were 265X and 3X. respectively. 
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Relative selectivities for glucagon/insulin and growth hormone/insulin for 

N-Ac-Il--hArg(Et2)-Gly-Cys-Phe-ETrp-Lys-Thr-Cy^s-Thr--NH2 



were 133 and 769, respectively, versus values for Sandostatin of 11 and 103, Increasing the time interval 
between dosing of 



10 



I I 
N- Ac -S-hAr g ( Et j ) -Gly-Cy s -Phe-ETrp-Ly s -Thr-Cy s-Thr-NHj 



^5 and the challenge agents (r.v. glucose, i.v. insulin and sc nembutal) also revealed the analog to be 
extremely long-lived compared to somatostatin. 
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Example 7: Toxicity 

Two somatostatin analogs ' 



NAc-D-hArg(CH2CF3)2-Gly-Cys-Phe-I2Trp-Lys-Thr-Cy's-Thr- 



25 NHj and 



40 



N-Ac-I2-hArg<Et2)-Gly-Cys-Phe-aTrp-Lys-Thr-"Cys-Thr-NH2 

have been administered intramuscularly to the rat at doses up to 2.43mg/kg in the glucose-induced insulin 
assay, with no observed adverse effects, tn the assay, male rats are anesthetized with pentobarbital and 
given. an intravenous Injection of glucose. A blood sample is collected 5 minutes after the glucose injection 
and assayed at a later time for insulin level. The somatostatin analog is administered intramuscularly at 15 
minutes. 1 hour, or 2 hours before the blood sampling. Rats are sacrificed following the blood sampling. A 
total of 24 rats received a dose of 2,43mg/kg of RS-4591 7-298 and another 24 rats received a dose of 
2.43mg/kg of RS-10962-298. For each compound, 8 rats were injected 15 minutes before blood sampling 
and 16 rats were injected 2 hours before blood sampling. None of the rats showed any adverse reaction to 
the dose of either compound. 



Claims 

1. A compound of the formula: 

45 



X-Cys-D-n-Trp-E-F-Cy's-T (I ) 

so 

and the pharmaceuticaliy acceptable salts thereof wherein, 
X is an N-tenninus anchor; 

Y is a C-terminus anchor. G-l or alcohol of G-l; wherein at least one of X and Y is a cationic anchor; 
D is Phe. Tyr, pF-Phe, pCI-Phe; 
55 E is Lys or Lys(Ri) where Ri is a lower alkyi or fluoroalkyi of from 1 to 8 carbon atoms; 
F is Thr, Vai, Ser: 

G is D or L configuration of Thr. Phe, or Nal(2); and 

I is -OH oF-NHRa where Ra is H or a substituent selected from Ri above. 
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2. The compound of claim 1 wherein X is an N^^'-aikyl-basic amino acid radical attached to the Cys 
moiety either directly or through a spacer. 

3. The compound of claim 2 wherein 
Xis A-(BMC)„ 

5 where A is acyl or H; 

B Is hArg(Ri,R2), Arg(Ri,R2) or Lys(Ri), where Ri is lower aikyi or fiuoroalkyi of from 1 to 8 carbon atoms 
and R2 is independently H or Ri ; 
m Is an Integer from 1 to 3; 
C is Gly, Ala. jS-Ala; and 
10 n is an integer from 0 to 5. 

4. The compound of claims 3 wherein 
Xis A-(B)m-(C)„ 

where A is acyl or H; 

B is hArg(Ri.R2), Arg(Ri,R2) or Lys(Ri), where Ri is lower alkyl or fiuoroalkyi of from 1 to 8 carbon atoms 
75 and R2 is independently H or Ri ; 
m is an integer from 1 to 3; 
C is Gly. Ala. )5-AIa or hArg(Ri ,R2); and 
n is 0 or 1 . 

5. The compound of any one of claims 1 to 4 wherein Y is a C-terminus anchor of the formula A-(B)m- 
20 (C)n where A, B, C. m and n are as defined in claim 3. 

6. A compound of claim 1 selected from: 



25 



X-Cy s -Phe-a-Trp-Ly 5 -Thr -Cy s 




30 




X-Cys-Phe-2-Trp-Lys-Thr-Cys 



T; and 



35 



Ac-G-Phe-Cys-Phe-Ii-Trp-Lys-Thr-Cys-T 




40 




X-Cys-Phe-S-Trp-Lys-Thr-Cys-Ac-a-Nal<2)NH2 



50 



wherein X is a cationic anchor and Y is a C-terminus anchor 
7. A compound of claim 6 selected from: 



55 
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Ac-hArgCEtj )-Gly-Cys-Plie-D-Ttp-Lys-Thr-Cys-Thr-NH2 ; 

Ac-Q-hArg<Et2)-Gly-Cys-Phe-a-Trp-Lys-Thr-Cysl-Thr-NH2 

I I 
Ac-a-hArg(Bu)-Gly-Cys-Phe-I2,-Trp-Lys-Thr-Cys-Thr-NH2; 

I 1 

Ac-E-hArgCEt, )-Cys-Phe-n-Trp-Lys-Thr-Cys-Thr-NH- ; 



Ac-I<-hArg<Et2)-Cys-Phe-S-Trp-Lys-Thr-Cys-Thr-NH2 

Ac-2-hArg(CH2CF2)2-c|jrs-Phe-E-Trp-Lys-Thr-Cys-Tlir- 
NH2; 

Ac-n-hArg (CHjCFj )2-Gly-Cys-Phe-E-Trp-Lys-Thr-Cys-Thr 
Ac-Ii-hArg (CH2Cr3 )2-Gly-Cys-Phe-n-Trp-Lys-Tht-Cy!s-Phe- 



Ac-a-hArg (CH2Cr2 ) 2-Gly-Cys-Phe-a-Ttp-Lys-Thr-Cys-Thr 
NHEt 

Ac-L-hAtg <CH2CF3 ) 2-Gly-c'ys-Phe-a-Trp-Lys-Thr-Cy's-Thr 
NH,; 
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Ac-a-hAr g < CH2Cr3 )2-Gly-Cys-Phe-Il-Trp-Lys (Me )-Thr-Cys- 
Thr-NH2; 

Ac-Q-hArg (CH2Cr3 ) 2-Gly-C^s-Phe-a-Trp-Lys (Me )-Thr-Cy's- 
Thr-NHEt 



Ac-hArg (CH3 , hexyl )-Gly-Cys-Phe-S-Trp-Lys-Thr-Cys-Thr- 
NH-; 



H-hAr g ( hexy I2 ) -Gly-Cy s -Phe-a-Tr p-Ly s -Tht -Cy s -Thr - 
NH,; 



Ac-n-hArg(Et2)-Gly-Cys-Phe-n-Ttp-Lys-Thr-Cys-Thr- 
NEEt ; 

Ac-e-hArg(Et2)-Gly-Cys-Phe-2-Trp-Lys-Thr-Cy's-Phe-NH2; 

Propionyl-£-hArg(Et2)-Gly-Cys-Phe-a-Trp-Lys ( iPr )-Thr-Cy's- 
Thr-NH2 ; 

Ac-a-Nal ( 2 )-Gly-c'ys-Phe-e-Trp-Lys-Thr-dys-Gly-hAr g (Et ) 2" 

^ " ■ I 

Ac-a-Lys ( iPr )-Gly-Cys-Phe-a-Trp-Lys-Thr-Cys-Thr-NH2 ; 
Ac-a-hAr g (CH2Cr3 ) 2-a-hArg(CH2CF3)2-Gly-Cy's-Phe- 
a-Trp-Lys-Thr-Cys-Thr-NH2 ; 

N-Ac-a-hArg(CH2CF3)2-a-hArg(CH2CF3)2-Gly-c'ys- 
Phe-aTrp-Lys-Tlxr-Cy's-Phe-NH2 ; and 

N-Ac-E-hArg (Et2)-a-hArs(Et2)-Gly-bys-Phe-STrp-Lys-Tlir- 
Cys-Thr-NH2. 
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and th pharmac utically acceptable salts thereof. 
8. A compound of th fonmula: 



5 X-Cys-Lys-Asix-Phe-D-Ii-Trp-E-F-Phe-Thr--Ser-Cy's-Y (II ) 

and the pharnnaceutically acceptable salts thereof, wherein 
X is an N-terminus anchor; 
10 Y is a C-termlnus anchor. G-l or alcohol of G-l; wherein at least one of X and Y is a cationic anchor 
D is Phe, Tyr, pF-Phe, pCI-Phe; 

E is Lys or Lys(Ri) where Ri is a lower alkyi or fluoroalkyi of fronn 1 to 8 carbon atoms; 
F is Thr. Vai, Ser: 

G Is D or L configuration of Thr, Phe, Nai(2), or (Gly)m. and m is 0 to 3; and 
75 I Is -OH, -NHRa where Rg is H or a substituent selected from Ri above. 

9. The compound of claim 8 wherein X Is an N"-alkyl-basic amino acid radical attached to the Cys 
moiety either directly or through a spacer. 

10. The compound of claim 9 wherein 
XisA-(B)m-(C)n * 

20 where A is acyl or H; 

B is hArg(Ri,R2), Arg{Ri,R2) or Lys(Ri). where Ri is lower alkyi or fluoroalkyi of from 1 to 8 carbon atoms 
and R2 is independently H or Rt; 
m is an integer from 1 to 3; 
C is Qly, Ala. )5-Ala; and 
25 n is an integer from 0 to 5. 

11. The compound -of claim 10 wherein 
XisA-(BMC)„ 

where A is acyl or H; 

B is hArg(Ri,R2), Arg(Ri,R2) or Lys(Ri), where Ri is lower alkyi or fluoroalkyi of from 1 to 8 carbon atoms 
30 and R2 is independently H or Ri ; 
m is an integer from 1 to 3; 
G is Gly. Ala, jS-AIa; and 
n is 0 or 1 . 

12. The compound of any one of claims 8 to 11 wherein Y is a C-tenminus anchor of the formula A-(B)- 
35 m-(C)n where A, B, C, m and n are as defined in claim 10. 

13. A compound of claim 8 wherein the dodecapeptide analog is selected from: 



X-Cys-Lys-Asn-Phe-Phe-Trp-Lys-Thr-Phe-Thr-Ser-Cys-OH; 



X-Cys-Lys-Asn-Phe-Phe-IiT-Trp-Lyg-Tlir-Phe-Thr-Ser-Cys-OH; 



X-Cys-Lys-Asn-Phe-Phe-fi-Trp-Lys-Thr-Phe-Thr-Sex-a-Cys-OH; 
and 



®° X-Cy's-Phe-Asn-Phe-Phe-fi-Trp-Lys-Thr-Phe-Thr-Ser-Cy's-OH 

wherein X is the cationic anchor. 

14. A process for preparing a compound of the formula: 

55 
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X-Cys-D-n-Trp-E-F-Cy's-T <I ) 



wherein, 

X is an N-temninus anchor; 

Y is a C-terminus anchor, G-l or alcohol of G-l; wherein at least one of X and Y is a cationic anchor; 
D is Phe, Tyr. pF-Phe. pCI-Phe; 

E is Lys or Lys(Ri) where Ri is a lower alkyi or fluoroaikyl of from 1 to 8 carbon atonas; 
F is Thr, Val, Ser: 

Q is D or L configuration of Thr, Phe. or Nal(2); and 

I is -OH oF-NHRa where R2 Is H or a substituent selected from Ri above; and pharmaceutically acceptable 
salts thereof, 

which process comprises: 

(a) removing protecting groups from a compound of the formula: 



(P^ ) ^-^X--Cys--D---]i-Trp~E~F~Cys~T-- ( S ) ^ 



(P^)^ (P-^)e l<P^)e 



wherein, 

X. Y, D, E and F are as defined above; 

p2^ p3 and P* are protecting groups wherein P^ is an a-amino protecting group, P^ is a hydroxyl 
protecting group. P3 is an N"^-protecting group and P* is an e-amino protecting group; 
S is a carboxyl protecting group; and 

each of a. b, c, d, e and f is an integer equal to 0 or 1 , provided that all of a to f cannot be 0; or 

(b) simultaneously removing protecting groups and a polymeric support from a compound of the 
formula: 



(pl) „x— dys—p—Q-Trp—E—F— Cys— T— <S ' ) 

3i 



,4 



wherein, 

^5 X, Y, D, E, F, P\ P2. P3 and P* are as defined in paragraph (a) above; 

each of a. b. c, d and e is an integer equal to 0 or 1 , provided that ail of a to e cannot be 0: and 

S' is a polymeric support; 

or 

(c) removing a polymeric support from a compound of the formula: 

50 



X—Cys-- D— a-Trp— E"-F~Cys~T~(S ' ) 



wherein, 

X, Y, D, E. F and s' are as defined in paragraph (b) above; or 

(d) oxidizing a compound of the formula: 
X-C y s "D-D-Trp-E-F-C y s -Y 

I - I 

SH SH 
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wherein. 

X, Y, D, E and F ar as d fined in paragraph (a) abov ; or 

(d) converting a compound of the formula I to a pharmaceuticaily acceptable salt; or 
5 (e) converting a salt of the compound of the formula t to another pharmaceuticaily acceptable salt; or 

(f) converting a salt of the compound of the formula I to the free peptide. 
15. A process for preparing a compound of the fonnnula: 



TO X-^Cys-Lys-Asn-Phe-D-E-Trp-E-F-Phe-Thr-Ser-Cys-T <II) 



wherein 
. X is an N-termlnus anchor; 
IS Y is a C-terminus anchor,G-l or alcohol of G-l; wherein at least one of X and Y Is a cationic anchor; 
D is Phe. Tyr, pF-Phe. pCI-Phe; 

E is Lys or Lys(Rt) where Ri Is a lower aikyi or fluoroalkyl of from 1 to 8 carbon atoms; 
F is Thr, Val, Ser: 

G Is D or L configuration of Thr. Phe. Nal(2). or {Gly)ni, and m is 0 to 3; and 
20 I is -0H."NHR2 where R2 is H or a substituent selected from Ri above, and the pharmaceuticaily 
acceptable salts thereof, 
which process comprises: 

(a) removing protecting groups from a compound of the formula: 



25 



(P^ ) ^ -X^Jys-Ly s-Asn-Phe-D^n-Trp-E-F-Phe-Thr-Se r-Cy s-Y- ( S ) - 
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CP""), 



(P*) 



(P^)f 



<P^>, 
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wherein, 

X, Y, D, E and F are as defined'above; 

P\ P2, p3 and P* are protecting groups wherein P' is an a-amino protecting group, P^ Is a hydroxyl 
protecting group, P^ is an N*'^-protectlng group and P* is an e-amino protecting group; 
S is a carboxyl protecting group; and 

each of a. b. c, d. e, f, g, h and i is an integer equal to 0 or 1 , provided that ail of a to i cannot be 0; or 

(b) simultaneously removing protecting groups and a polymeric support from a compound of the 
formula: 



46 
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(P^)^-X-Cys-Lys-A3n-Phe-D-D-Trp-E-F-Plie^Thr-Ser-Cys-Y-(S ' ) 



<P^)i 



<P^), 



<p2)^ (p'^)g 



<P^X 



wherein, 

X, Y. D. E, F. P\ P2, p3 and P* are as defined in paragraph (a) above; 

each of a, b. c, d, e, f. g and h is an integ r equal to 0 or 1 , provided that ail of a to h cannot be 0; and 
^5 S' Is a polymeric support; or 

(c) removing a polymeric support from a compound of the formula: 
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X-Cys-Lys-Asn-Phe-D-ffi-Trp-E-F-Phe-Thr-Ser 



Icys-T- 



<S') 



wherein. 

X. Y, 0. E, F and s' are as defined in paragraph (b) above; or 
(d) oxidizing a compound of the formula: 

X-Cys -Lys-Asn-Phe-D-D-Trp-E-F-Phe-Thr-Ser-Cys -Y 
I ~ I 

^ SH SH 
wherein, 

X, Y. D, E and F are as defined in paragraph (a) above; or 

(d) converting a compound of the formuia II to a pharmaceutically acceptable salt; or 

(e) converting a salt of the compound of the formula II to another pharmaceutically acceptable salt; or 

(f) converting a salt of the compound of the formula II to the free peptide. 

16. A compound of any one of claims 1 to 13 for use as a pharmaceutical. 

17. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and a compound of 
any one of claims 1 to 13 and/or a pharmaceutically acceptable salt thereof. 

18. A method of preparing a pharmaceutical composition wherein a compound of any one of claims 1 to 
13 and/or a pharmaceutically acceptable salt thereof Is combined with a pharmaceutically acceptable 
carrier. 

19. The use of a compound of any one of claims 1 to 13 and pharmaceutically acceptable salts thereof 
in the manufacture of a medicament for treating ulcers, tumors or diabetes. 
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